; LMO-NICS of π-aromatic hydrocarbons from ring centers up to 3.0 Å above the ring centers, p. S-8
Electron density and non-atom centred shielding; a brief discussion, p S-11. , C 7 H 7 + and C 7 H 7 -(S3-2); the rate of decrease of electron density is different for rings with different sizes so molecules with different ring sizes are depicted in two different plots. Although the charge contents of these molecules are very different but always the electron density in the RCP of aromatic species are more than their anti-aromatic counterparts. This is evident for small rings but is difficult to be verified in case of larger rings, specially in case of 5-membered rings in which difference is small; 0.512 au for C 5 H 5 -vs. 0.502 au for C 5 H 5 + , p. S-23.
Figure S-4;
The graph of electron density vs. NICS zz for the antiaromatic 3-to 6-member rings hydrocarbons. This plot suggests similar antiaromaticity order for benzene dication and cyclobutadiene as the curves of these molecules have similar slopes at low-electron density region of the plot, p. S-25. ; the full scale plot S-3-1 and in the low electron density regions S-3-2, p. S-26
Influence of Basis set size on the magnitude of NICS at the center of cyclopropenyl anion and Table S Electron density and non-atom centred shieldings.
Since rings like ionic dimers (Li 2 F 2 , Li 2 Cl 2 , Na 2 F 2 , Na 2 Cl 2 , K 2 F 2 and K 2 Cl 2 within the D 2h point group of symmetry) and their constituent ions do not sustain induced ring currents, they are employed as ideal models for benchmarking the relationship between the one-electron density and non-nuclear shieldings.
In the atomic ions with 1 S states (here, alkaline and halide ions), the one-electron density distribution exclusively determines nuclear-centered shielding; through Boit-Savart rule a relationship between shielding and electron density has been obtained in these species, Figure S-2. * However, in general, the relation between one-electron density and shieldings (particularly non-nuclear shieldings) has not derived theoretically for molecular species. Thus, in current situation, computational case studies are the only methodology to decipher this relationship.
Like aromatic molecules, the plots of NICS zz vs. distance in Li 2 F 2 , Li 2 Cl 2 , Na 2 F 2 and Na 2 Cl 2 reveal a shallow minimum, in which NICS zz decreases and becomes negative at 1 Å above the ring plane of some ionic species, Figure S -1. 13 This pattern suggests that the local paratropic currents are operative in the ring planes of these species but above (and below) the ring planes local diatropic currents are the major contributor to the magnetic shieldings. The similarity between these patterns and those of aromatic molecules is sometimes misinterpreted as evidence against efficiency of NICS scan method.
15b,15c
However, the NICS scan method is a sensitive tool for probing the diatropic and paratropic currents. The positive isotropic NICS value of cyclopropanyl anion, a text book example of antiaromatic species, provoked some controversies and criticisms about NICS.
36
As Lazzeretti describes 9 considering the isotropic NICS can cause the loss of information about the electronic ring currents. Accordingly, if one considers the out-of-plane component of shielding can gain more reliable information about the nature of electronic ring currents. In addition, it is well-known that augmented basis sets are more successful in description of negatively charged molecules. The Table S 2-NICS calculated at the non-weighted geometric center.
